Blockade of both epileptogenesis and glutamate release by (1S,3S)-ACPD, a presynaptic glutamate receptor agonist.
The influence of intracerebrally focally administered doses of a presynaptic metabotropic glutamate receptor agonist, (1S,3S)-ACPD, and of the post-synaptically targeted competitive NMDA receptor antagonist, D-CPPene (SDZ EAA 494), was tested on the development of amygdaloid kindling. The actions of these drugs, compared to that of D-CPP, was also tested on fully developed stage 5 amygdala kindled seizures. Both (1S,3S)-ACPD and D-CPPene dose-dependently increased the generalised seizure threshold in fully kindled animals. They showed a similar potency, with (1S,3S)-ACPD acting presynaptically and D-CPPene postsynaptically. Both drugs reversibly inhibited epileptogenesis at 10 nmol in 0.5 microliter of injection vehicle, keeping the kindling stage at or below stage 2. All animals reached stage 5 after withdrawal of the 2 drugs. Whereas (1S,3S)-ACPD inhibited depolarisation-induced release of [3H]L-glutamate and [3H]D-aspartate from cortical synaptosomes (IC50 63 microM and 50 microM, respectively), D-CPPene (postsynaptically active) was without effect. These findings suggest a new approach to the development of clinically effective anticonvulsants through the development of presynaptic glutamate receptor agonists which could be administered systemically to control the extent of synaptic release of glutamate.